ABSTRACT
Introduction
Dental caries in infants and young children is prevalent worldwide, with prevalence ranging from 3.3%-61.1%. 1-7 The factors that are currently associated with dental caries in children are the life time of dentition; 1, 3, 8 infant feeding practices related to sugared beverages; 8-9 and breast feeding practices. 5, 8, 10-11 However, reviews and meta-analysis do not show adequate evidence to support breast feeding as a causative factor for early childhood caries (ECC). 12-14 Other factors include poor oral hygiene and presence of high counts of Streptococcus mutans in dental plaque, 15-16 social economic status especially low maternal education 6,
17 and geographic location. 8
Studying the prevalence of dental caries and its associated factors in a community assists in determining its public health importance and means of controlling it.
Dental caries is behavioural related; therefore, its occurrence and severity is likely to vary between communities with different risk behaviours. During literature search, only three studies from Tanzania that report on factors associated with ECC were retrieved. 1, 18-19 None of these studies was conducted in Mbeya. Therefore, there was a need to conduct a similar study among children in Mbeya city to ascertain its magnitude and factors influencing its occurrence. The aim of this study was to describe the occurrence of dental caries in children aged 2-4 years old and associated factors in Mbeya city.
Materials and Method
Study design, study area and sampling procedures A cross sectional study was conducted in Mbeya city, Tanzania. The sample size of 322 was calculated for urban and rural areas separately based on the standard power calculation formula with  = 0.31 (prevalence of caries in children). This gave a total sample size of 644.
Quota sampling technique based on the rural-urban strata and age distribution of 2-4 years old children as per 2012 census was used to get study subjects. 20 To facilitate the examination and interview, the local government leader requested mothers and children to assemble at suitable places in each street. Children were examined for dental caries and oral hygiene, and their mothers/caregivers were interviewed on demographic characteristics, breastfeeding, and weaning practices.
Clinical examination for oral hygiene and dental caries
The mother/guardian held the child in supine position that enabled the researcher (HM) to examine the child.
The clinical examination was conducted using natural light. The mouth mirror was used to reflect the lips and cheeks and saliva was wiped with gauze to enhance visibility during diagnosis of dental caries. Oral hygiene was assessed by visual inspection of index teeth for visible dental plaque, and recorded as 0 when dental plaque was not visible and 1 when dental plaque was visible. Dental caries was assessed using caries assessment spectrum and treatment (CAST) instrument. 21
The CAST is a hierarchical instrument with 9 scores ranging from 0=sound tooth surface to 8= missing due to dental caries. In between are 1=surfaces with fissure sealants, 2=restored cavity, 3-enamel lesion, 4=dentinal caries, 5=dentinal caries with cavitation, 6=dentinal caries with pulp involvement, and 7= caries with abscess/ fistula discharging pus. The examiner dictated the findings to a trained assistant who recorded the dictated findings onto clinical record forms.
Questionnaire on breast feeding practices and snacking
A structured questionnaire was used to interview mothers/guardians on demographic characteristics, breastfeeding practices and foods/snacks consumed by a child when he/she was aged 1-2 and 3-4 years.
Data entry, management and analysis
Data were entered and analysed using SPSS version 16.
The independent demographic variables were geographic location coded as 0= urban, 1 = rural; education coded as: (1) did not complete primary school, (2) completed primary school, (3) completed secondary school, (4) collage education and above. Education was later dichotomized into primary education or lower and secondary education or high and dummy coded as 0= secondary education or high; 1= primary education or lower. Occupation coded as (1) employed, (2) selfemployed, (3) neither employed nor self-employed.
Occupation was later dichotomized into employed (employed and self-employed) and unemployed, and dummy coded as 0=employed; 1= unemployed. Age of a child was recorded from 2-4 years. This was later dichotomized into young age (2 years) and older age (3) (4) years) and dummy coded as 0= young age; 1=old age.
Gender of child was coded 0=male and 1=female.
Other independent variables
Oral hygiene status was recorded as 0=no plaque and 
Dependent variables
Dental caries experience (dmft) based on three different caries thresholds (CAST codes 3 to 7= dmft1; 4 to 8= dmft2; and 5 to 8= dmft3) were calculated. CAST codes 0-2 were taken as functional dentition. To determine the prevalence of dental caries, the frequency distributions of children by dmft1, dmft2 and dmft3 were generated.
To allow bivariate and multivariate analyses dmft1, dmft2 and dmft3 were dichotomized into dmft=0 (caries free) and dmft≥1 (one or more decayed, missing and restored tooth). Category coded 1 was taken as outcome of interest. The significant level was set at p 0.05.
Reliability of instruments for data collection
The questionnaire was administered twice to a group of 14 mothers at an interval of two weeks. Every 10 th child was re-examined for dentition status. Due to continued accumulation of dental plaque, its reliability was not determined. Kappa statistic coefficients were computed to estimate reliability of the data collected.
Ethical consideration
Ethical clearance was granted by Muhimbili University of Health and Allied Sciences Ethical Committee. Written informed consents were obtained from the parents/caregivers of the child after they had read and understood the purpose of the study. Feedback on oral health status of the child was given on the sport to parents. Children found with problem were referred to Mbeya referral hospital or nearby dental clinic for further investigation and treatment.
Results
The kappa coefficients for reliability of questionnaire (Table 1) .
Bivariate analyses revealed that older children (Table 2) ; those who were reported to have consumed factory sugary foods at age of 1-2yrs (Table 3) ; and those who were diagnosed to have good oral hygiene for lower posterior teeth (Table 4) were statistically significantly associated with having dmft >0.
In multivariate analyses, older children had statistically significantly higher odds of having dmft>0 compared to younger children at all three levels of den- Table 5 ).
Discussion
The current study investigated the prevalence and sever- ity of dental caries at three levels of caries diagnosis:
enamel lesions, pre-cavity dentinal caries and cavity dentinal caries, and its associated factors in children aged 2-4 years old in Mbeya city. The accuracy of detecting enamel and pre-cavity dentinal caries lesions is dependent on the cleanliness of tooth surface being examined. In the field condition under which the current study was undertaken, it was not always possible to have all tooth surfaces clean. This may have led to under reporting of initial caries lesions. Therefore the prevalence and caries experience for enamel and precavity dentinal caries lesions in the current study are likely to be under reported.
The oral hygiene was recorded either as present or absent. This led to grouping subjects with heavy dental plaque score with those with low or moderate plaque accumulation. This is likely to distort the association between oral hygiene and dental caries. Therefore, the reported association between oral hygiene and dental caries in the current study need to be interpreted with caution.
The current study indicate a higher proportion of caries free children when caries prevalence is computed using frank cavities (dmft3) compared to when caries Key: * dmft1= (enamel lesions + dentinal lesion without open cavity + dentinal lesion with open cavity + pulp exposure + dental abscess and missing teeth due to caries) ** dmft2 = (dentinal lesion without open cavity + dentinal lesion with open cavity + pulp exposure + dental abscess and missing teeth due to caries) *** dmft3 = (dentinal lesion with open cavity + pulp exposure + dental abscess and missing teeth due to caries) Table 5 : Odds ratio (95% confidence interval) for logistic regression between ages of children, factory sugary food consumed at age 1-2 years, oral hygiene for lower posterior teeth maternal education by dmft1, dmft2 and dmft3 (reference category in italics). In the current study, children aged 3-4 years were more likely to have caries than children aged 2 years.
OR(95%CI) P-value
These differences are likely to be due to the fact that caries experience measures the cumulative effects of dental caries in life time of a particular dentition. Therefore, older children are likely to have higher dmft than younger ones. These findings are in agreement with those reported in Tanzania, 1 Nigeria, 3 and among Chinese children aged 3 to 5 years. 22 The fact that caries was recorded among children aged 2 years indicates that caries development starts well before the age of two years. Therefore, there is a need of instituting primary prevention for dental caries as soon as primary teeth start erupting.
Gender, place of residence, education of parent/ caretaker and occupation of parent/caregiver had no significant association with caries in the current study, The fact that taking factory made sugary snacks at age of 3-4 years revealed no association with dental caries should be interpreted with caution because the studied children were aged 1-4 years. Therefore the effects of consuming sugary snacks at age 3-4 years would manifest in later years of life because development of dental caries takes time.
Duration of breastfeeding and frequency of breastfeeding at night had no association with dental caries in the current study. The findings indicate that breastfeeding at night and its duration do not pose a risk for dental caries in the population studied. These findings differ from those reported elsewhere, 7, 10, 27-29 but support the review articles that showed no conclusive evidence to support claims that breast feeding is associated with development and progression of dental caries in children. 12-14 This indicates that the relationship between breast feeding and development of early childhood caries is still a contentious issue and need further investigations.
In the current study, good oral hygiene for lower posterior teeth was statistically significantly associated with having dmft greater than zero at dmft3 level of dental caries diagnosis. This is an unusual finding. This may be due to small number of children who had good oral hygiene compared to those with poor oral hygiene.
Folayan and colleagues reported a similar picture among preschool children in Nigeria whereby children with fair oral hygiene had more caries than those with poor oral hygiene. 3
Conclusion
The prevalence of dental caries was very low. Older age and frequent consumption of factory made sugary foods at age 1-2 years were associated with higher odds of developing dental caries. Prolonged breasfeeding and breastfeeding at night had no association with dental caries. Prevention of dental caries should be instituted as soon as primary teeth start erupting, especially through discouraging consumption of factory made sugary foods/snacks. Further studies to examine association between breast feeding practices and development of dental caries among children are recommended.
